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Paleo-environmental reconstructions and “°Ar/*Ar geochronology of nineteen large polygenetic vol canoes and nu-
merous smaller monogenetic volcanoesin Marie Byrd Land, West Antarctica provide proxy records of changing ice levels of
the West Antarctic Ice Sheet since the Oligocene. Interpretations of eruptive and depositional environments are based on
lithofacies studies and indicate whether the vol canoes erupted below, near, or above the level of theice sheet. A new concep-
tual model of glaciovolcanismin Marie Byrd Land differentiates volcanic records of local ice levels from records of West Ant-
arctic Ice Sheet levels. The model builds upon the traditional Icelandic table mountain model but addresses several complicat-
ing features of the glaciovolcanic environment of Marie Byrd Land. Specific complicationsinclude: ice-level feedback effects
caused by obstructions to ice-flow, changesinicelevel in coastal regions caused by rises or falls of sealevel, glaciovolcanic
interactions with slope ice, and vol canism on interfluves between regions of fast-flowing ice.

The Oligocene to Pleistocene volcanic history provides a proxy record of ice level changesin West Antarctica, with
the following major conclusions: 1) the first indications for ice in West Antarctica are the early Oligocene (29-27 Ma) emergent
tuff sequences at Mt. Petras, where limited local syn-eruptive glaciation isinferred; 2) the first evidence for a widespread West
Antarctic Ice Sheet is Late Miocene (~9.3 Ma) glaciovolcanic sequences from across Marie Byrd Land; 3) paleo-ice-level ex-
pansions of the WAIS were more extensive at coastal sites than at inland sites; 4) the West Antarctic Ice Sheet isin anear
maximum configuration that existed at several times since 9.3 Mabut was rarely exceeded; and 5) significant thickening events
of the West Antarctic Ice Sheet above its present-day level are recorded only in middle and latest Pleistocene glaciovolcanic
sequences.



